1
H-NMR spectrum of 1 showed the presence of six tertiary methyl groups at d 0.76, 0.87, 0.97, 1.01, 1.01, and 1.04, two secondary methyl groups at d 0.90 (3H, d, Jϭ5.8 Hz) and 1.05 (3H, d, Jϭ5.9 Hz), one olefinic proton at d 5.39 (1H, m). Only two olefinic carbons were observed at d 115.7 and 145.3 in the 13 C-NMR spectrum of 1. These signals suggested that compound 1 is a pentacyclic triterpene, and two methyl are boned to C-29 and C-30 in E ring separately. It is concluded that compound 1 is a triterpene of bauerene type supported by close compared 13 C-NMR spectra data of bauerenyl acetate, 10) and the main difference is in A ring of basic skeleton between these two compounds ( Table 1) .
The 1 H-NMR spectrum also showed the presence of two oxymethine proton at d 3.77 (1H, br s) and 3.80 (1H, dd, Jϭ4. 4 , 12.1 Hz), and these two proton correlated with the carbon signals of d 72.5 and 73.3 respectively in the HMQC spectrum. On the other hand, HMBC spectrum showed that both of the two oxymethine protons correlated with the methlene carbon at d 34. 8 , and the correlation of the proton at d 3.77 with the carbon at d 73.3 was also shown (Fig. 2) .
It suggested that compound 1 is bauer-7-ene-1,3-diol.
The proton at d 3.80 correlated with the methyl of C-23 and C-24, and the proton at d 3.77 correlated with the methyl of C-25 in HMBC spectrum. Therefore, the chemical shifts of C-1 and C-3 are assigned to d 72.5 and 73.3 respectively. The coupling patterns of the H-1 and H-3 signals in the 1 It was reported that the 13 C-NMR chemical shifts of C-20 (CH) and C-28 (CH 3 ) of bauerenyl acetate were assigned as d 38.0 and 32.1 respectively. However, in the DEPT and HMQC spectrum of compound 1, the signal of d 38.0 is shown as methyl carbon signal and d 32.0 is assigned as a methine carbon signal. The HMBC spectrum of compound 1 also showed that the methyl proton at d 1.04 (3H, s), which correlated with the carbon at d 38.0 in HMQC spectrum, correlated with the carbons of C-16, C-18, and C-22; and the proton signal of 29-CH 3 at d 1.05 correlated with the carbon at d 32.0. Therefore, the chemical shifts of C-28 and C-20 were assigned to d 38.0 and 32.0, respectively. The data of 13 C-NMR spectrum of bauerenyl acetate reported in literature is incorrect. Thus, the structure of compound 1 was identified as bauer-7-ene-1a,3b-diol. This new compound has been named as ulmudiol.
Compound 2 was also obtained as colorless needles, and the LB test for triterpenoids showed a positive result. The molecular formula of 2 was determined as C 30 It was suggested that A ring of 2 was a structure with 1,3-dihydroxyl by the correlations showed in HMBC spectrum. The chemical shifts of H-1 and H-3 were assigned to d 4.15 (1H, br s) and 3.89 (1H, dd, Jϭ4.2, 12.0 Hz), respectively, and the coupling patterns of them indicated that H-1 was equatorial, and H-3 was axial, and that, accordingly, C-1 and C-3 hydroxy groups were a-axial and b-equatorial, respectively. Compound 2 is, therefore, bauer-7,9(11)-diene-1a,3b-diol. This new compound has been named as dehydroulmudiol.
Compound 3 was obtained as an amorphous powder, and the LB test for triterpenoids showed a positive result. 2) was observed in the HMBC spectrum (Fig. 4) . The showed that H-3 was equatorial, and H-11 was axial, and those indicated that C-3 hydroxy groups was a-axial and the 4-hydroxy-3-methoxybenzoate was connected as a-equatorial. Therefore, 3 was determined to be 3a-hydroxy-11a-(4Ј-hydroxy-3Ј-methoxy)benzoyloxybauer-1-one. This new compound has been named as ulmuestone.
The in vitro cytotoxicities on three human tumor cell lines (HeLa, A375, and MCF-7) of the isolated compounds were examined also. The results shown in Table 2 C, 150 MHz), using TMS as an internal standard. EI-MS were recorded on a GC-MS QP5050 spectrometer (Shimadzu, Kyoto, Japan), and ESI-MS were recorded on a LCQ LC-MS (Finnigan, U.S.A.). Column chromatography were performed on silica gel (100-140 and 200-300 mesh, Qingdao Haiyang Chemical, Shandong, China) and Sephadex LH-20 (bead size 25-100 mm, Sigma-Aldrich Chemical, St. Louis, MO, U.S.A.). Analytical TLC was performed using silica gel 60 F 254 plates (Kieselgel 60 F 254 precoated plates, Merck, Darmstadt, Germany). Semipreparative HPLC was performed on an ODS C-18 column (9.8 mmϫ250 mm, 5 mm, Phenomenex, Torrance, CA, U.S.A.) using a water-methanol system as a mobile phase, monitored with an RID detector. All solvents were of analytical reagent or chromatographic reagent grade.
Plant Material The root barks of U. pumila were collected from Fuxin, Liaoning Province, China, in May 2000 and identified by Prof. Zheng Cui of Shenyang Pharmaceutical University, China. Fresh root barks were dried in a dark, well-ventilated place, and a voucher specimen has been deposited in the Department of Traditional China Materia Medica, Shenyang Pharmaceutical University.
Extraction and Isolation The air-dried root barks of U. pumila (10 kg) were milled and extracted three times with 80% ethanol under reflux. The ethanol extract was filtered and concentrated under reduced pressure. The crude product (1195 g) was successively partitioned with EtOAc and n-butanol. The EtOAc layer was concentrated under reduced pressure, and the residue (111.8 g) was subjected to silica gel column chromatography eluted with c-hexane and a c-hexane-acetone mixture with increasing proportions of acetone. The fractions were collected and combined by monitoring with analytical TLC to afford seven fractions (fractions 1-7) in order of increasing polarity. The fraction 2 was recrystaled by CHCl 3 and afforded 4 (980 mg). The fraction 3 was subjected to further coloum chromatography over silica gel using c-hexane-EtOAc (5 : 1) and afforded 5 (3.39 mg). The fraction 6 was subjected to coloum chromatography over silica gel using CHCl 3 , CHCl 3 -MeOH mixture with increasing proportions of MeOH, then further to coloum chromatography over Sephadex LH-20 using CHCl 3 -MeOH (1 : 1) to furnish seven fractions (7-1-7-7). Fraction 7-1 on semipreparative HPLC over RP C-18 using 60% MeOH afforded 2 (28.2 mg). Fracton 7-2 was subjected to Sephadex LH-20 coloum chromatography using c-hexane-CHCl 3 -MeOH (5 : 5 : 1) and afforded 6 (90.4 mg). Fraction 7-5 was recrystaled by acetone and yielded 7 (690 mg). Fraction 7-6 was separated on Sephadex LH-20 using c-hexaneCHCl 3 -MeOH (5 : 5 : 1) and purified by semipreparative HPLC by 92% MeOH to give 1 (64.5 mg) and 3 (22.9 mg). 8 and 9 were purified from fraction 7-7 by Sephadex LH-20 (c-hexane-CHCl 3 -MeOHϭ5 : 5 : 1) and semipreparative HPLC (85% MeOH). Table 1 . Cytotoxic Activity The in vitro cytotoxic activities test on three human tumor cell lines were performed using MTT methods in a 96-multiwell microtiter integrated system. 3) 
